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249.	Steam-hammer Frames.—Steam-hammers are made both
with "open-side " and "closed " frames.    They may therefore be
designed by methods already given, if the maximum force applied
is known.    The problem is, therefore, to find the value of this
maximum force.
There are two types of steam-hammers:
Type i. Single-acting. A heavy hammer-head attached to a steam-piston is raised to a certain height by steam admitted under the piston. The steam is then exhausted and the hammerhead with attached parts falls by gravity to its original position. The energy of the blow = Wl, where W is the falling weight and I is the height of fall.
Type 2. Double-acting. A lighter hammer-head is lifted by steam acting under its attached piston, and during its fall steam is admitted above the piston to help gravity to force it downward. The energy of the blow - Wl (as before) plus the energy received from the expansion of the steam; or, if the steam acts throughout the entire stroke, the energy of hlow — Wl + pAl, where p is the mean pressure per square inch and A is the area of the upper side of the piston.
250.	Stresses in Single-acting Frames.—In type i, when the
action is as described, a force acts downward upon the frame during
the lifting of the hammer.    The intensity of this force — pA =the
mean pressure of steam admitted multiplied by area of piston,
and the line of action is the axis of the piston-rod.    During the
fall of the hammer the cylinder and frame act simply as a guide,
and no force is applied to the frame except such as may result
from frictional resistance.    The hammer strikes an anvil which
is not attached to the frame, but rests upon a separate foundation.
But a greater force than pA may be applied to the frame. In order that a cushioned blow may be struck, the design is such that steam may be introduced under the piston at any time during its downward movement, and this steam is compressed by the

